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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims; 

1 (Currently Amended) A communicati o n device for coup lin g An X-DSL transceiver 
confi gured to couple to a communication medium to communicate frequency division 
multi plexed nostrum and downst air, nortions of at least one multi-tone modulated 
communication channel thereon via an analog signal with a multi tone modulation ; and the 
communication device V-DST transceiver comprising: 

u cuii v oitm fu r conve rtin g d ie analog signal from the communication medium to digital 
samples and vice versa; and 

a r our icr transform en gin e digitalsignal processor (DSP) ump lcd to the converter 
configured to se-Wt a processing i nterval inversely corresponding with bandwidth availability 
on the communic ation medium f or transforming each set of tones associated with the at least 
one multi-tone modulated communication channel from between, a time domain to and a 
frequency domain^ u n^i > e tone s ots rep r es e nted by the digital t up l e s to demo dulate th e 
at least one co m munication channel and vice ve r sa, and the Fou r ier transform eng in e 
providing a selectable tone s pacing for the successive tone M i a of the at least on e 
communication channel to alter a bandwidth of flic at least one lum munication ch annel 
a uoc: th e co nim n n i m tin n mH-™ wWhv an initial determination of a relatively hi g h 
handwidth availability on the communicatio n medium results in a selection of a relatively 
shorter processing interval for each tone set and a c orresp ondingly greater number of tone 
sets processed in a given amount of time, there b y increasing a bandwidth of the multi-tone 
modulated communicationchann el hv increasing the bandwidth of each individual tone within 
each set of tones and vice versa 
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2. (Currently Amended) The communication d evk* X-DST. transceiver of Claim 1, 
further comprising: 

^ ^oi.tn-.malnp convert ™- mAH coupled to the communication medium and . 
Perming a diei H-t^mlog conv ersion of the at least on* multi-tone modulated 
communication channel a t a fixed samnle rate; and 

avorioble an interpolator an in p ut cou plnd t n coupling the r o urior tranoforrn 
eagme DSP and an output couple d to the converter- T\W md the inter polator configured to 

, tnfintemolationfe^rrte^eteting fee of digital samples tjie^Ueastone 

mnlti-tone moduli Oration channel flu m On, Tuui i ei fnmfnrm en g ine in dirert 

^rr^ pnndence with the durati on of the correspond jng^rocessi ng interval selected b yjhe 
pq P ,^Ky proved i n nSP at the relatively shorter duration processing 

Z^L\ will he snhj^t tn relatively «™n«r »™o,,nts of intemolation and vice- versa, thereby 
b> a n amount whi c h to iroppond r in v u,tl) i . ilh t he ^lnc t c d tone s p acin g te^Hew allowing 
the converter DAC to oui wort the digital ,a mpk , tu llw ruining ngnn l n t maintajnjhe a fixed 
sampling sample rate, fui all the select ab le lu u t j pa c in gi p iu ud c d by th n F o urier transform 
engin e . 



3. ( Currently Amended) The com munication devi c e XrD ST transceiver of Claim l, 
further comprising: 

Q n ^lo p-tn-dimtal conv e rter (ADO coupled to the communication medium and 
performing a anplng-tn-diirital co r don of the at least one multi-tone modulated 
communication channel at a fixed sam ple rate; and 

a variable decimator with an inpu t coupl e d to coupling the converter ADC and an 
output coupled t o the f oui i c r transform e n g ine DSP and the, decimator configured to vary an 
amount of decim ation of the at le ast one multi-tone modulated communication channel in 
direct corresponds with the dur a t ion of the co rr ejr^ingj roce.ssin g interval sel ectedby 
flj^ncp »,w»h y tone. sets proc e ed in the DSP at the relatively shorter duration processing 
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interval will be subject to relatively smaller amounts of decimation and vice versa, for 
d e cimating th e digital samples from the conv e rter by an amount which corresponds inversely 
with th e se lected ton e spacing to thereby aUew allowing the conv e rt e r to convert the analog 
signal to digital samples at a fixed sampling rate for all the selectable ton e spacing s provid e d 
hy tho Fonrior transform e n giner to maintain the fixed sample rate. 



4. (Currently Amended) The communication devic e X-DSL transceiver of Claim 1 , 
wherein the at l e ast on e communication medium comprises a plurality of subscriber lines; the 
at least one multi-tone modulated communication channel comprises a plurality of multi-tone 
modulated communication channels each associated with a corresponding one of the plurality 
of subscriber lines; and wherein further comprising : 

the Fouri e r transform e ngin e DSP supports modulation and d e modulation of 
configured to independently select for each of the plurality of multi-tone modulated 
communication channelsT a corresponding processing interval which inversely corresponds 
with bandwidth availability on the associated communication medium. 



5. (Currently Amended) The communication devic e X-DSL transceiver of Claim 1 , 
wherein the Fouri e r transform engin e DSP supports modulation and demodulation of the at 
least one multi-tone modulated communication channel in a plurality of multi-tone protocols^ 
with a distinct number of tones within e ach associat e d tone s e t and with th e Fourier transform 
engin e supporting for at least one of the multi ton e protocols the selectable ton e spacing. 



6. (Currently Amended) The communication devic e X-DSL transceiver of Claim 1, 
wher e in th e Fouri e r transform engin e provides the selectabl e tone spacing by providing a 
selectable proc e ssing interval for transforming th e successive tone sots of the at l e ast one 
mmmiinirntirm rhnnrml hntwoon th n time and th e frequency domains, further comprising: 



Amendment pursuant to 37 CFR 1. 1 1 1 and 1. 1 15 



- 5 of 14 - 



App. No. 09/837,914 Attn. Docket No. VELCP010X1 

Amendment dated January 7, 2004 
Reply to Office Action of 07/07/2004 

an Hi pital-to-analog converter (DAC) cou pled to the DSP and the communication 
medium and the DAC performing a digital- t o-analog conversion of the at least one multi-tone 
modulated communication channel at a sam ple rate which corresponds inversely with respe ct 
to the processing interval selecte d hv the DSP: and 

an analog-to-digital converter (ADC,') coupled to t h e com munic ation medium and the 
DSP and the ADC performing a analog-to -di gital conversion of the at least one multi-tone 
modulated communication channel at the sa mpl e r a te which corresponds inversely with 
respect to the processing interva l selected by the DSP. 



7. (Currently Amended) The communication device X-DSL transceiver of Claim 1 , 
with the tone spacing for ouccoooivo tono seta of the at least one communication channel 
determined by a bandwidth availability on the communication medium, wherein the at least 
one communication medium comprises a p l urality of subscriber lines; the at least one multi- 
tone modulated communication channe l comprises a plurality of multi-tone modulated 
communication channels each associat e d with a corresponding one of the plurality of 
subscriber lines: and f urther comprising: 

the DSP configured to independently select for each of the plurality of multi-tone 
modulated communication channels a c orres ponding processing inte rval which inversely 
corresponds with bandwidth availability on the asso ciat ed co mmun ication medium; and 

a scheduler coupled to the DSP to schedule processing therein of the plurality of 
multi-tone modulated communication channels based on criteria including the associated 
processing intervals for each of the plurality of multi-tone modulated co mmunication 
channels. 



8. (Currently Amended) The communication device X-DSL transceiver of Claim 1, wherein 
the qt least one communication medium comprises one of a wired and a wireless medium 
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9. (Currently Amended) A logical modem coupling to a communication medium to 
communicate at least one communication channel thereon via an analog signal with a multi 
tone modulation; and t>™ ^mmnnimtinn dnvico compri s ing: The X-DSL transceiver of 
Claim L further comprising. 

an at least one analog front end (AFE) coupled between the communication medium and 
the DSP for converting the analog signal from the communication medium to digital sampl e s 
nnd vice vamcL and performing analog-to-digital and digital-to-analog conversion of the at 
least one multi-tone modulated communication channel. 

a digital signal processor (DSP) coupl e d to the AFE for transforming from a time domain 
to a frequ e ncy domain succ es sive tone sots repr e s e nted by th e digital sample s to demodulate 
th e at l e ast one communication channel and vic e v e rsa, and DSP providing a selectable tone 
spacing for the successive tone sots of the at least one communication channel to alt e r a 
bandwidth of the at least one communication chann e l across the communication medium. 

10-16. (Canceled) 

17. (Currently Amended) A method in an X-DSL transceiver for communicating at least 
one multi-tone modulated communication channel across a communication medium via an 
analog signal with a multi tone modulation ; and the method comprising the acts of : 

determining a bandwidth availability for the at least one multi-tone modulated 
communication channel on the communication medium; 

selecting a processing interval for each successive set of tones of the at least one multi- 
tone modulated communication channel based on the bandwidth availability det ermined in 
the determining act; 

converting the analog signal from the communication medium to digital samples and vice 
versa; 
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transforming each successive set of tones in t h e p roce ssing interval selected in the 
selecting act ftem between atime domain te and a frequency domain 3uccoooivo tone sets 
represented by the digital s ample s to demodulate the at least one multi-tone modulated 
communication channel and vice-versa^d-, whereby the determination in the determining 
act of a relatively high bandwidth availability on t h e co mmu nication medium results in a 
selection in the selecting act of a relatively shorter processing interval for each successive set 
nf tttn-, , nnrr^pondin glv greater numbe r of tone sets proces sed in a piven amount of 
time, thereby increasing a bandwidth of the mult i - ton e modula ted communication channel by 
increasing the bandwidth of ea<-h individual to ne w i t hin each set of tones and vice versa 

uo l u c lii ife a tone spaci n g f n i the successive tone sets of the at least one communication 
channel to alter a bandwidth of the at loaot one communica t ion channel acros s t h e 
communication medium. 



18. (Currently Amended) The method of Claim 1 7, further comprising: 

v m iably interpolating die digital aamplos transformed in the transforming act by an 
amount which correspond s inversely with the tone spacing s elected in the s electing act to 
allow the converting of the digital samples to the analog s ignal at a fixed sampling rate. 

g »l«rtin p an amount of interpolation of succes si ve t o n e sets of the at least one 
communication channel transf ormed from the fr e quency t o the lime domain in the 
transforming act to correspond directly with th e dur at ion of the corres ponding processing 
interval selected in the selecting act, whereby ton e s et s tran sformed at the relatively shorter 
duration processing interval wil l he snhiect to relatively smaller amounts of interpolation and 
vice versa: and 

performing a digital-to-analog con v ersion of the at least one multi-tone modulated 
communication channel onto the com munication medium at a fixed sample rate. 
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19. (Currently Amended) The method of Claim 1 7, further comprising 

variably decimating the digital samplco converted in the converting act by an amount 
which corresponds inversely with th e ton e spacing selected in the selecting act to allow th e 
conv e rting of the analog signal to digital samples at a fix e d sampling rate. 

selecting an amount of decimation of successive tone sets of the at least one multi- 
tone modulated communication channel transformed from the time to the freque ncy domain 
in the transforming act to correspond directly with the duration of the corr esponding 
processing interval selected in the selecting act, whereby tone sets transformed at the 
relatively shorter duration processing interval will be subjec t to relatively smaller amounts of 
decimation and vice versa: and 

performing an analog-to-digital conversion of the at least one multi-tone mo dulated 
communication channel from the communication medium at a fixed sample rate. 



20. (Currently Amended) The method of Claim 1 7, wherein the selecting act furth e r 
comprises the acts of further comprising the act of : 

determining a bandwidth availability of th e communication medium; and 

selecting the tone spacing for the successive tone sets based on the bandwidth 
availability d e t e rmined in th e d e t e rmining act. 

performing corresponding digital-to-analog and analog-to-digital conversions of each 
successive tone set transformed in the transforming act at sample ra tes which corresponds 
inversely with respect to the processing interval selected by the DSP. 
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